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(54) SEPARATION METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a separation 
method, wherein a material to be separated can be 
easily separated regardless of the characteristics, 
condition and the like of the material to be separated and 
specially, transfer of the material to be speared to 
various transfer materials is possible. 
SOLUTION: This separation method (transfer method) is 
a method, wherein an isolation layer 2, which is 
constituted of an amorphous silicon layer, for example, is 
formed on a light-transmitting substrate 1, a layer 4 to be 
transferred is directly formed on the layer 2 or is formed 
on the layer 2 via a prescribed intermediate layer 3 and 
moreover, a transfer material 6 is bonded to the side, 
which is opposite to the substrate 1 , of the layer 4 via an 

adhesiveness layer 5, such irradiation light 7 as a laser beam is projected onto the layer 2 
from the rear side of the substrate 1 , separation is generated within the layer of the layer 2 
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~and/d7Tri~th~e interface-between the layer 2 and the substrate 1 by an ablation and the layer 4 
is made to separate from the substrate 1 to transfer the layer 4 to the transfer material 6. 
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♦ NOTICES * " . — ~ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the imprint method which 
exfoliates and imprints the exfoliation method of an exfoliated object, and the transferred layer which 
consists of a thin film like a functional thin film especially to an imprint object like a transparence 
substrate. 
[0002] 

[Description of the Prior Art] For example, it faces manufacturing the liquid crystal display (LCD) using 
a thin film transistor (TFT), and passes through the production process which forms a thin film transistor 
by CVD etc. on a transparence substrate. 

[0003] There are what used amorphous silicon (a-Si), and a thing using polish recon (p-Si) in this thin 
film transistor, and what is depended on polish recon is further classified into what is formed through an 
elevated-temperature process, and the thing formed through a low-temperature process. 
[0004] By the way, since formation of a up to [ the transparence substrate of such a thin film transistor ] 
is made under an elevated temperature, it needs to use the thing of the quality of the material which is 
excellent in thermal resistance as a transparence substrate. Therefore, in current, softening temperature 
and the melting point are high, and the transparence substrate which consists of quartz glass is used as 
what can also bear the temperature of about 1000 degrees C enough in an elevated-temperature process. 
Moreover, in the low-temperature process, since the temperature around 500 degrees C turns into the 
highest process temperature, heat-resisting glass is used. 

[0005] However, compared with usual glass, it is a rare and very expensive material, and the quartz 
glass which is excellent in such thermal resistance is difficult to manufacture a thing large-sized as a 
transparence substrate. Moreover, although heat-resisting glass is also enlargeable from quartz glass, 
compared with usual glass, it is extraordinarily expensive. Quartz glass and heat-resisting glass tend to 
break easily, and, moreover, its weight is large. This serves as a serious defect, when LCD is constituted. 
Therefore, it had become a failure when manufacturing a large-sized and cheap liquid crystal display. 
[0006] 

[Problem(s) to be Solved by the Invention] Irrespective of the property of an exfoliated object, 
conditions, etc., the purpose of this invention can exfoliate easily and is to offer especially the 
exfoliation method in which the imprint to various imprint objects is possible. 
[0007] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (25). 

[0008] (1) An exfoliation method characterized by being the exfoliation method which exfoliates an 
exfoliated object which exists through a detached core on a substrate from said substrate, irradiating 
exposure light at said detached core, making exfoliation produce in the inside of a layer of said detached 
core, and/or an interface, and making said exfoliated object secede from said substrate. 
[0009] (2) An exfoliation method characterized by being the exfoliation method which exfoliates an 
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exfoliated object which "exists through a detached core on a substrate of translucency from said substrate- 
irradiating exposure light at said detached core, making exfoliation produce from said substrate side in 
the inside of a layer of said detached core, and/or an interface, and making said exfoliated object secede 
from said substrate. 

[0010] (3) Are the method of exfoliating from said substrate and imprinting a transferred layer formed 
through a detached core on a substrate on other imprint objects, and irradiate exposure light at said 
detached core after joining said imprint object in said substrate of said transferred layer, and the opposite 
side. An exfoliation method characterized by making exfoliation produce in the inside of a layer of said 
detached core, and/or an interface, making said transferred layer secede from said substrate, and 
imprinting to said imprint object. 

[001 1] (4) Exfoliate a transferred layer formed through a detached core on a substrate of translucency 
from said substrate. Are the method of imprinting on other imprint objects, and after joining said imprint 
object in said substrate of said transferred layer, and the opposite side, exposure light is irradiated from 
said substrate side at said detached core. An exfoliation method characterized by making exfoliation 
produce in the inside of a layer of said detached core, and/or an interface, making said transferred layer 
secede from said substrate, and imprinting to said imprint object. 

[0012] (5) A production process which forms a detached core on a substrate of translucency, and a 
production process which forms a transferred layer through direct or a predetermined interlayer on said 
detached core, Exposure light is irradiated at said detached core from a production process which joins 
an imprint object in said substrate of said transferred layer, and the opposite side, and said substrate side. 
An exfoliation method characterized by having a production process which make exfoliation produce in 
the inside of a layer of said detached core, and/or an interface, and said transferred layer is made to 
secede from said substrate, and is imprinted to said imprint object. 

[0013] (6) An exfoliation method given in the above (5) which has a production process which removes 
said detached core adhering to said said substrate and/or imprint object side after imprinting to said 
imprint object of said transferred layer. 

[0014] (7) Said transferred layer is the exfoliation method the above (3) which is a functional thin film 
or a thin film device thru/or given in either of (6). 

[0015] (8) Said transferred layer is the exfoliation method the above (3) which is a thin film transistor 
thru/or given in either of (6). 

[0016] (9) Said imprint object is the exfoliation method the above (3) which is a transparence substrate 
thru/or given in either of (8). 

[0017] (10) said imprint object -- a maximum temperature in the case of formation of a transferred layer 
- Tmax ** - a time of carrying out - a glass transition point (Tg) or softening temperature - Tmax An 
exfoliation method the above (3) which consists of the following materials thru/or given in either of (9). 
[0018] (1 1) Said imprint object is the above (3) by which a glass transition point (Tg) or softening 
temperature is constituted from a material 800 degrees C or less thru/or the exfoliation method given in 
either of (10). 

[0019] (12) Said imprint object is the exfoliation method the above (3) which consists of synthetic resin 
or glass material thru/or given in either of (1 1). 

[0020] (13) Said substrate is the exfoliation method the above (1) which is what has thermal resistance 
thru/or given in either of ( 1 2). 

[0021] (14) said substrate - a maximum temperature in the case of formation of a transferred layer - 
Tmax ** - a time of carrying out — a strain point - Tmax An exfoliation method the above (3) which 
consists of the above materials thru/or given in either of (12). 

[0022] (15) Exfoliation of said detached core is the exfoliation method the above (1) produced when 
bonding strength between atoms of material which constitutes a detached core, or between molecules 
disappears or decreases thru/or given in either of (14). 

[0023] (16) Said exposure light is the exfoliation method the above (1) which is a laser beam thru/or 
given in either of ( 1 5). 

[0024] (17) An exfoliation method given in the above (16) whose wavelength of said laser beam is 100- 
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'350nm. - • " • ••• 

[0025] (18) An exfoliation method given in the above (16) whose wavelength of said laser beam is 350- 

1200nm. 

[0026] (19) Said detached core is the'exfoliation method the above (1) which consists of amorphous 
silicon thru/or given in either of (18). 

[0027] (20) said amorphous silicon - H (hydrogen) ~ more than 2at% - an exfoliation method given m 
the above (19) which is what is contained. 

[0028] (21) Said detached core is the exfoliation method the above (1) which consists of ceramics 
thru/or given in either of (1 8). 

[0029] (22) Said detached core is the exfoliation method the above (1) which consists of metals thru/or 
given in either of (18). 

[0030] (23) Said detached core is the exfoliation method the above (1) which consists of organic 
polymeric materials thru/or given in either of (18). 

[0031] (24) Said organic polymeric materials are the exfoliation methods given in the above (23) which 
is what has at least one sort of association of -CH2-, -CO-, -CONH-, -NH-, -COO-, -N=N-, and -CH=N- 

[0032] (25) Said organic polymeric materials are the exfoliation methods the above (23) which is what 
has aromatic hydrocarbon in a constructive mood, or given in (24). 

[0033] 

[Embodiment of the Invention] Hereafter, the exfoliation method of this invention is explained to details 
based on the suitable example shown in an accompanying drawing. 

[0034] Drawing 1 - drawing 8 are the cross sections showing the production process of the example of 
the exfoliation method of this invention, respectively. Hereafter, based on these drawings, sequential 
explanation of the production process of the exfoliation method (the imprint method) of this invention is 
given. 

[0035] [1] As shown in drawing 1 , form a detached core (light absorption layer) 2 in one side (detached 
core forming face 11) of a substrate 1. 

[0036] When irradiating the exposure light 7 from a substrate 1 side, as for a substrate 1, it is desirable 
that it is What has the translucency which the exposure light 7 may penetrate. 

[0037] In this case, as for the permeability of the exposure light 7, it is desirable that it is 10% or more, 
and it is more desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of 
the exposure light 7 becomes large, and needs the big quantity of light by exfoliating a detached core 2. 
[0038] Moreover, as for a substrate 1, it is desirable to consist of reliable materials, and it is desirable to 
consist of materials which were excellent in thermal resistance especially. Although the reason has what 
process temperature becomes high depending on the class and formation method (for example, about 
350-1000 degrees C) in case it forms the transferred layer 4 and interlayer 3 who mention later, it is 
because the width of face of a setup of membrane formation conditions, such as the temperature 
condition, will spread even in such a case on the occasion of formation of the transferred layer 4 grade to 
a substrate 1 top if the substrate 1 is excellent in thermal resistance. 

[0039] Therefore, a substrate 1 is Tmax about the maximum temperature in the case of formation of the 
transferred layer 4. A strain point is Tmax when it carries out. What consists of the above materials is 
desirable. A thing 350 degrees C or more has a desirable strain point, and, specifically, the component of 
a substrate 1 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting glass 
of quartz glass, soda glass, Coming 7059, and NEC glass OA-2 grade is mentioned, for example. 
[0040] In addition, if process temperature in the case of formation of the detached core 2, the interlayer 
3, and the transferred layer 4 which are mentioned later is made low, the low cheap glass material and 
the synthetic resin of the melting point can be used also about a substrate 1 . 

[0041] Moreover, although especially the thickness of a substrate 1 is not limited, it is desirable that it is 
about 0.1-5.0mm, and it is usually more desirable that it is about 0.5-1.5mm. If the thickness of a 
substrate 1 is too thin, a strong fall will be caused, and if too thick, when the permeability of a substrate 
1 is low, it will become easy to produce attenuation of the exposure light 7. In addition, when the 
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permeability of the exposure light 7 of a substrateT is high, the thickne_ss may exceed:said^pper4rrmt.:"- - - 
[0042] In addition, as for the thickness of the detached core formation portion of a substrate 1, it is 
desirable that it is uniform so that the exposure light 7 can be irradiated at homogeneity. 
[0043] Moreover, the detached core forming face 1 1 and the exposure light plane of incidence 12 of a 
substrate 1 may be not only the plane like illustration but a curved surface. 

[0044] The width of face of the selection about a substrate 1 of etching etc. not removing a substrate 1, 
but using a substrate with thickness thick for example comparatively in this invention, while an activity 
is easy, in order to exfoliate the detached core 2 between a substrate 1 and the transferred layer 4 and to 
make it secede from a substrate 1 is also wide. 
[0045] Next, a detached core 2 is explained. 

[0046] A detached core 2 absorbs the exposure light 7 mentioned later, and it sets to the mside of the 
layer and/or interface 2a or 2b. Exfoliation It is what has a property which produces (it is hereafter 
called "exfoliation in a layer", and "interfacial peeling"). Preferably Actually, it results m the exfoliation 
in a layer and/or interfacial peeling that the bonding strength between the atoms of the matenal which 
constitutes a detached core 2, or between molecules disappears or decreases by the exposure of the 
exposure light 7, and by making ablation etc. produce. . , - . j 

[0047] Furthermore, a gas may be emitted by the exposure of the exposure light 7 from a detached core 
2 and the separation effect may be discovered. That is, a detached core 2 absorbs light, it becomes a gas 
to the case where the component contained in the detached core 2 serves as a gas, and it is emitted for a 
moment the steam is emitted, and it may contribute to separation. 

[0048] As a presentation of such a detached core 2, the following is mentioned, for example. 
[0049] ** Amorphous silicon (a-Si) ' . 

H ( hydrogen) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is a more than 2at% degree, and it is more desirable that it is about 2-20at%. Thus, if specified 
quantity content of the H is carried out, hydrogen will be emitted by the exposure of the exposure light 
7, internal pressure will occur in a detached core 2, and it will become the force in which it exfoliates an 
up-and-down thin film. 

[00501 The content of H in amorphous silicon can be adjusted by setting up suitably conditions, such as 
membrane formation conditions, for example, the gas presentation in CVD, gas pressure, a gas ambient 
atmosphere, a quantity of gas flow, temperature, substrate temperature, and injection power. 
[0051] ** As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or 
a titanic-acid compound, zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum acid compound, a dielectric (ferroelectric), or semiconductor silicon oxide, they are SiO 
Si02, and Si 302. It is mentioned and they are K2 Si03, Li2 Si03, CaSi03, ZrSi04, and Na2 Si03 as a 
silicic-acid compound, for example. It is mentioned. 

r00521 As titanium oxide, they are TiO, Ti 203, and Ti02. It is mentioned and they are BaTi04, 
BaTi03, Ba2 Ti 9O20, BaTi5 Oil, CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04, aluminum2 
Ti05 and FeTi03 as a titanic-acid compound, for example. It is mentioned. 

[0053] As zirconium oxide, it is Zr02. It is mentioned and they are BaZr03, ZrSi04, PbZr03, MgZr03, 

and K2 Zr03 as a zirconic acid compound, for example. It is mentioned. 

[0054] ** The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

** As nitride-ceramics ** organic polymeric-materials organic polymeric materials, such as silicon 

nitride nitriding aluminum, and titanium nitride - CH2-, -CO- (Ketone), -CONH- (Amide), -NH- 

(Imide) - As long as it has many things which have association (these association is cut by the exposure 

of the exposure light 7) of COO- (ester), -N=N- (azo), -CH=N- (CIF), etc., especially these association, 

what kind of thing may be used. Moreover, organic polymeric materials may have aromatic hydrocarbon 

( 1 , two or more benzene rings, or condensed ring of those) in a constructive mood. 

[0055] As a concrete example of such organic polymeric materials, polyethylene, polyolefine like 

polypropylene, polyimide, a polyamide, polyester, polymethylmethacrylate (PMMA), polyphenylene 

sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are mentioned. 

[0056] ** As a metal metal, aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, Nd, Pr, Gd, Sm, or the alloy 
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Containing aTleast one of sorts of these is mehtiohed^ ~ " " " ' 

[0057] Moreover, the thickness of a detached core 2 is usually lnm - 20 micrometers, although it 
changes with terms and conditions, such as a presentation of the exfoliation purpose or a detached core 
2, lamination, and the formation method. It is desirable that it is a degree and it is lOnm - 2 micrometers. 
It is more desirable that it is a degree and it is 40nm - 1 micrometer. It is still more desirable that it is a 
degree. 

[0058] While enlarging power (quantity of light) of the exposure light 7 in order to secure the good 
detachability of a detached core 2 if the homogeneity of membrane formation is spoiled, nonuniformity 
may arise in exfoliation, when the thickness of a detached core 2 is too small, and thickness is too thick, 
in case a detached core 2 is removed behind, the activity takes time amount. In addition, as for the 
thickness of a detached core 2, it is desirable that it is uniform as much as possible. 
[0059] Especially the formation method of a detached core 2 is not limited, but is suitably chosen 
according to terms and conditions, such as a film presentation and thickness. For example, it CVD(s) 
(MOCVD and low voltage -- CVD and ECR-CVD are included). Vacuum evaporationo, molecular 
beam deposition (MB), sputtering, ion plating, The various gaseous-phase forming-membranes methods, 
such as PVD, electroplating, immersion plating (dipping), various plating, such as electroless deposition, 
and Langmuir BUROJIETTO (LB) ~ law - The applying methods, such as a spin coat, a spray coat, 
and a roll coat, various print processes, a replica method, the ink jet method, a powder jet process, etc. 
are mentioned, and it can also form or more [ of these ] combining two. 

[0060] For example, when the presentation of a detached core 2 is amorphous silicon (a-Si), it is 
desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 
[0061] Moreover, when a detached core 2 is constituted from ceramics by the sol-gel method, or when it 
constitutes from organic polymeric materials, it is desirable to form membranes with the applying 
method, especially a spin coat. 

[0062] Moreover, formation of a detached core 2 may be performed at a two or more-production process 
production process (for example, the formation production process and heat treatment process of a 

[0063] [2] As shown in drawing 2 , form an interlayer (substrate layer) 3 on a detached core 2. 
[0064] It is in the protective layer which protects physically or chemically the transferred layer 4 which 
this interlayer 3 is formed for the purpose of [ various ] formation, for example, is later mentioned at the 
time of manufacture or use, an insulating layer, a conductive layer, the protection-from-light layer of the 
exposure light 7, and the transferred layer 4, or what demonstrates at least one of the functions as the 
barrier layer which prevents shift (migration) of the component from the transferred layer 4, and a 
reflecting layer is mentioned. 

[0065] As this interlayer's 3 presentation, it is suitably set up according to that formation purpose, tor 
example, in the case of the interlayer 3 formed between the detached core 2 by amorphous silicon, and 
the transferred layer 4 by the thin film transistor Si02 etc. ~ silicon oxide is mentioned and, in the case 
of the interlayer 3 formed between a detached core 2 and the transferred layer 4 by PZT, a metal like the 
alloy which is mainly concerned with Pt, Au, W, Ta, Mo, aluminum, Cr, Ti, or these is mentioned. 
[0066] Such an interlayer's 3 thickness is usually lOnm - 5 micrometers, although suitably determined 
according to the formation purpose or the degree of a function which can be demonstrated. It is desirable 
that it is a degree and it is 40nm-l micrometer. It is more desirable that it is a degree. 
[0067] Moreover, the formation method which also mentioned an interlayer's 3 formation method by 
said detached core 2, and the same method are mentioned. Moreover, an interlayer's 3 formation may be 
performed at a two or more-production process production process. 

[0068] In addition, such an interlayer 3 can also form the same or a different thing of a presentation 
more than two-layer. Moreover, in this invention, an interlayer 3 may not be formed but the direct 
transferred layer 4 may be formed on a detached core 2. 

[0069] [3] As shown in drawing 3 , form the transferred layer (exfoliated object) 4 on an interlayer 3. 
[0070] The transferred layer 4 is a layer imprinted to the imprint object 6 mentioned later, and can be 
formed by the formation method mentioned by said detached core 2, and the same method. 
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100711 Although physicalor especially chemical property is not lniiited;:itis -^^em^mm^rr:. 
purpose of the transferred layer 4, a class, a gestalt, structure, a presentation, and that they are a thin fUm 
especially a functional thin film, or a thin film device in consideration of the purpose and usefulness of 

r0072lTs a functional thin film and a thin film device, for example A thin film transistor A thin-fitai 
diode other thin film semiconductor devices, an electrode (it ITO(s) example:) The optoelectnc 
transducer used for a transparent electrode like a mesa film, a solar battery, image sensors, etc., 
Actuators such as a switching element, memory, and a piezoelectric device, a micro mirror (piezo tiun 
film ceramics), Record media, such as magnetic-recording data medium, magneto-optic-recordmg data 
medium and optical recording data medium, a magnetic-recording thin film head, The micro MAG 
device which combined a coil, an inductor, the charge of a thin film high magnetic-permiable material, 
and them, Optical thin films, such as a filter, a reflective film, a dichroic mirror and a polarizing 
element A semiconductor thin film, a superconducting thin film (example: YBCO thin film), magnetic 
thin film A metal multilayered film, a metal ceramic multilayered film, a metal semiconductor 
multilayered film, a ceramic semiconductor multilayered film, an organic thin film, the multilayered 
film of other material, etc. are mentioned. UAr 
[00731 Also in this, the usefulness of applying to the configuration of a thin film device, a micro MAG 
device, and a micro three-dimensional structure object, an actuator, a micro mirror, etc. especially is 

mO^rSucratoctional thin film or a thin film device is formed through a usually comparatively high 
orocess temperature by relation with the formation method. Therefore, as mentioned above in this case, 
as a substrate 1, the thing which has high reliability and which can bear that process temperature is 

mO^In addition, the layered product of two or more layers [ monolayer 1 is sufficient as the 
n-ansferred layer 4. Furthermore, predetermined pattern NINGU may be given like said thin film 
transistor Formation (laminating) of the transferred layer 4 and pattern NINGU are performed by the 
method predetermined [ according to it ]. Such a transferred layer 4 is usually formed through two or 

more production processes. _ 
T00761 Formation of the transferred layer 4 by the thin film transistor is [ JP,2-50630,B and ] 
referenceH.Ohshima et al. : It can carry out according to the method indicated by International 
Symposium Digest of Technical Papers SID 1983 "B/W and Color LC Video Display Addressed by 

fo°077i Moreover especially the thickness of the transferred layer 4 is not limited, either, but it is 
suitably set up according to terms and conditions, such as the formation purpose, a function, a 
presentation and a property, the case where the transferred layer 4 is a thin film transistor - the sum 
E STess - desirable -- 0.5-200 micrometers a degree - more - desirable - 1.0-10 micrometers It 
considers as a degree. Moreover, in the case of other thin films, a still larger range is sufficient as 
suitable sum total thickness, for example, it is 50nm - 1000 micrometers. It can consider as a degree. 
r00781 In addition, the transferred layer 4 may not be limited to a thin film which was mentioned above, 
for example may be a spreading film and a thick film like a sheet, and may be the transferred object or 
the exfoliated object which does not constitute a film (layer) still like fine particles 
[0079] [4] As shown in drawing 4 , form a glue line 5 on the transferred layer (exfoliated object) 4, and 
paste up the imprint object 6 through this glue line 5 (cementation). 

fo0801 As a suitable example of the adhesives which constitute a glue line 5, various hardening mold 
adhesives such as photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing 
mold adhesives, and ultraviolet curing mold adhesives, and aversion hardening mold adhesives, are 
mentioned As a presentation of adhesives, what kind of thing is sufficient as an epoxy system, an 
acrylate system, a silicone system, etc., for example. Formation of such a glue line 5 is made for 
example, by the applying method. . 
r00811 Hardening mold adhesives are applied on the transferred layer 4, and when using said hardening 
mold adhesives, after joining the imprint object 6 later mentioned on it, said hardening mold adhesives 
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"are stiSened T by the hardening method according to the property of hardening mold adhesive?, and the 
trarisfen^ layer 4 and me imprint object 6 are pasted up, and it fixes. 

rod821 When using photo-curing mold adhesives, after arranging the impnnt object 6 of translucency on 
the non-hardened glue line 5, it is desirable to irradiate the light for hardening from on the imprint object 
6 and to stiffen adhesives. Moreover, if it will irradiate the light for hardening from the both sides of a 
substrate 1 and the imprint object 6 if a substrate 1 has translucency, and it stiffens adhesives, it 
T hardening 1 certain and is desirable. 

0083] In addition, unlike illustration, a glue line 5 may be formed in the impnnt object 6 side, and the 
transferred layer 4 may be pasted up on it. Moreover, an interlayer who mentioned above may be 
prepared between the transferred layer 4 and a glue line 5. Moreover, when impnnt object 6 the very 
thing has an adhesion function, for example, formation of a glue line 5 may be omitted. 
roo841 although hot limited especially as an imprint object 6 ~ a substrate (plate) - especially a 
transparence substrate is mentioned. In addition, such a substrate may be monotonous or may be a curve 

r0085] Moreover, compared with said substrate 1, properties, such as thermal resistance and conosion 

resistance may be inferior in the imprint object 6. It is because the reason forms the transferred layer 4 

in a substrate 1 side in this invention, and imprints this transfened layer 4 on the impnnt object 6 after 

that so it does not depend on the temperature conditions in the case of formation of the transferred layer 

4 etc for the property required of the imprint object 6, especially thermal resistance. 

r0086] Therefore; it is Tmax about the maximum temperature in the case of formation of the transfened 

layer 4 When it carries out, a glass transition point (Tg) or softening temperature is Tmax as a 

component of the imprint object 6. The following can be used. For example, a glass transition point (Tg) 

or softening temperature can constitute more preferably 800 degrees C or less of 500 degrees C or less 

of imprint objects 6 from a material 320 degrees C or less still more preferably. 

[0087] Moreover, although what has a certain amount of rigidity (reinforcement) as a mechanical 

property of the imprint object 6 is desirable, you may have flexibility and elasticity. 

m0881 As a component of such an imprint object 6, various synthetic resin or vanous glass matenal are 

mentioned, and various synthetic resin and the usual cheap (low melting point) glass matenal are 

desirable especially. . . , 

r00891 As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyeArylene polypropylene, ethylene propylene rubber, Polyolefines, such as an ethylene-vmylacetate 
copolymer (EVA) annular polyolefine, Denaturation polyolefine, a polyvinyl chlonde, a polyvinylidene 
chloride polystyrene, A polyamide, polyimide, polyamidoimide, a polycarbonate, Polly (4-methyl 
pentene -1) An ionomer, acrylic resin, polymethylmethacrylate (PMMA), Acrylonitnle-butadiene- 
styrene copolymer (ABS plastics), An acrylonitrile styrene copolymer (AS resin), Butadiene Styrene, 
Polvoxvmethylene, polyvinyl alcohol (PVA), an ethylene-vinylalcohol copolymer (EVOH), 
Polyethylene terephthalate (PET), polybutylene terephthalate (PBT) Polyester such ^ polycyclohexane 
terephthalate (PCT), a polyether, A polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether 
imide polyacetal (POM), polyphenylene oxide, Denaturation polyphenylene oxide, Pon Sail John, 
polyphenylene sulfide (PPS), Polyether sulphone (PES), polyarylate, aromatic polyester (liquid crystal 
polymer) Polytetrafluoroethylene, polyvinylidene fluoride, other fluonne system resin, A styrene 
system a polyolefine system, a polyvinyl chloride system, a polyurethane system, A polyester system, a 
polyaimde system, a poly-butadiene system, a transformer polyisoprene system, Vanous thermoplastic 
elastomer such as a fluororubber system and a chlorinated polyethylene system, An epoxy resin, phenol 
resin a urea resin, melamine resin, unsaturated polyester, The copolymer which is mainly concerned 
with these a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. can 
be used combining 1 of sorts of these, and two sorts or more (as a layered product for example, more 

mO^oTAsdass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash 
lime glass lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among 
these compared with silicic-acid glass, the melting point is low, and shaping and processmg are also 
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comparatively easy the melting point, and, moreover, things other than silicic-acid glass^it^W^ - 

desirable. [ cheap ] . _ . . 

[0091] When using what consisted of synthetic resin as an imprint object 6, while being able to fabricate 
the large-scale imprint object 6 in one, even if it is complicated configurations, such as what has a curve 
side and irregularity, it can manufacture easily, and the various advantages that material cost and a 
manufacturing cost are also cheap can be enjoyed. Therefore, a large-sized and cheap device (for 
example, liquid crystal display) can be easily manufactured now. 

[0092] In addition, the imprint object 6 may constitute some devices like what constitutes the device 
which became independent in itself like a liquid crystal cell, a color filter and an electrode layer, a 
dielectric layer, an insulating layer, and a semiconductor device. 

[0093] Furthermore, the imprint objects 6 may be material, such as a metal, ceramics, a stone, wood, and 
paper and may be on the surface of the structures, such as a wall, a pillar, a beam, a ceiling, and a 
windowpane, further on the field (up [ of the surface top of the field top of a clock, and an air- 
conditioner, and a printed circuit board ] etc.) of the arbitration which constitutes a certain article. 
[0094] [5] As shown in drawing 5 , irradiate the exposure light 7 from the rear-face side (exposure light 
plane-of-incidence 12 side) of a substrate 1. After this exposure light 7 penetrates a substrate 1, it is 
irradiated by the detached core 2 from the interface 2a side. Since the exfoliation in a layer and/or 
interfacial peeling arise in a detached core 2 and bonding strength is decreased or extinguished, if a 
substrate 1 and the imprint object 6 are made by this to estrange as shown in drawing 6 or drawing 7 , 
the transferred layer 4 will secede from a substrate 1, and will be imprinted to the imprint object 6. 
[0095] In addition, drawing 6 shows the case where the exfoliation in a layer arises in a detached core 2, 
and drawing 7 shows the case where interfacial peeling in interface 2a arises in a detached core 2. It is 
presumed that it is what is depended on phase changes, such as that ablation produces the principle 
which the exfoliation in a layer and/or interfacial peeling of a detached core 2 produce m the component 
of a detached core 2 and emission of the gas built in in a detached core 2, melting further produced 
immediately after an exposure, and evapotranspiration. 

[0096] The solid material (component of a detached core 2) which absorbed exposure light is excited 
Photochemistry-wise or thermally, ablation means association of the atom of the surface and intenor or a 
molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all or a part of 
component of a detached core 2 produces phase changes, such as melting and evapotranspiration 
(evaporation). Moreover, by said phase change, it may be in a minute foaming condition and bonding 
strength may decline. , 
[0097] In addition to this, it is influenced by various factors, conditions, such as a class of exposure light 
7 wavelength, reinforcement, and the attainment depth, mention as one of the factor of the, and it is 
[ 'the presentation of a detached core 2, and ] **** whether a detached core 2 produces the exfoliation in 
a layer, interfacial peeling is produced, or they are the both. 

[0098] Although what kind of thing may be used, for example, an X-ray, ultraviolet rays, the light, 
infrared radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, radiation 
(alpha rays beta rays, gamma ray), etc. will be mentioned as an exposure light 7 if a detached core 2 is 
made to start the exfoliation in a layer, and/or interfacial peeling, a laser beam is desirable at the point of 
being easy to produce exfoliation (ablation) of a detached core 2 also in it. 

[0099] As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, they are excimer laser, Nd-YAG laser, Ar laser, and C02 
Laser, a CO laser, helium-Ne laser, etc. are used suitably, and especially excimer laser is desirable also 

[0100] Excimer laser can exfoliate a detached core 2, without being able to make a detached core 2 
produce ablation extremely for a short time, and therefore, making the nearby interlayer 3, the 
transferred layer 4, and substrate 1 grade produce most temperature rises, since high energy is outputted 
in a short wavelength region, or it adjoins (i.e., without it producing deterioration and damage). 
[0101] Moreover, when a wavelength dependency is in the exposure light it makes for [ light ] a 
detached core 2 producing ablation, as for the wavelength of the laser beam irradiated, it is desirable that 
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[0102] Moreover, when making a detached core 2 cause phase changes, such as a gas evolution, 
evaporation, and sublimation, and giving a separation property to it, as for the wavelength of the laser 
beam irradiated, it is desirable that it is about 350-1200nm. 

[0103] Moreover, as for especially the energy density in the case of excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. When 
sufficient ablation etc. does not arise, and energy density is high, when energy density is low or 
irradiation time is short, or irradiation time is long, a bad influence may be done to the transferred layer 
4 by the exposure light which penetrated the detached core 2 and the interlayer 3 . 
[0104] As for the exposure light 7 represented by such laser beam, it is desirable to glare so that the 
reinforcement may become uniform. 

[0105] The direction of radiation of the exposure light 7 may be a direction which carried out the 
predetermined angle inclination not only to a perpendicular direction but to the detached core 2 to the 

detached core 2. . . . 

[0106] Moreover, when the area of a detached core 2 is larger than the exposure area which is 1 time ot 

exposure light, to all the fields of a detached core 2, it can divide into multiple times and exposure light 

can also be irradiated. Moreover, the same part may be irradiated twice or more. 

[0107] Moreover, the exposure light (laser beam) of a different class and different wavelength 

(wavelength region) may be irradiated twice or more to the same field or a different field. 

[0108] [6] As shown in drawing 8 , remove the detached core 2 adhering to the middle class 3 by the 

method which combined methods, such as washing, etching, ashing, and polishing, or these. 

[0109] In the exfoliation in a layer of the detached core 2 as shown in drawing 6 , the detached core 2 

adhering to a substrate 1 is removed similarly. 

[01 10] In addition, when the substrate 1 consists of an expensive material like quartz glass, and a rare 
material, reclamation (recycle) is preferably presented with a substrate 1 . If it puts in another way, this 
invention can be applied to the substrate 1 to reuse, and usefulness is high. 

[01 1 1] The imprint to the imprint object 6 of the transferred layer 4 is completed through each above 
production process. Then, removal of the interlayer 3 who adjoins the transferred layer 4, formation of 
the layer of other arbitration, etc. can also be performed. 

[0112] In mis invention, transferred layer 4 the very thing which is an exfoliated object is not exfoliated 
directly. Since it exfoliates in the detached core 2 joined to the transferred layer 4, the property of an 
exfoliated object (transferred layer 4), Irrespective of conditions etc., easily and certainly, it can 
exfoliate in homogeneity (imprint), there is also no damage to the exfoliated object (transferred layer 4) 
in accordance with exfoliation actuation, and the high reliability of the transferred layer 4 can be 

maintained. , . _ 

[01 13] Moreover, in the example of illustration, although the impnnt method to the imprint object 6 ot 
the transferred layer 4 was explained, the exfoliation method of this invention may not perform such an 
imprint. In this case, it replaces with the transferred layer 4 mentioned above, and considers as an 
exfoliated object. Although this exfoliated object does not constitute a layer-like thing and a layer, any 
are sufficient as it. 

[0114] Moreover, the exfoliation purposes of an exfoliated object may be what kind of things, such as 
recycle of the substrate which used removal of affixes, such as removal (trimming) of the garbage of a 
thin film (especially functional thin film) which was mentioned above, dust, an oxide, heavy metal, 
carbon, and other impurities, and it, for example. 

[0115] Moreover, the imprint object 6 could consist of materials (existence of translucency is not asked) 
with which a property completely differs not only from a thing but from the substrates 1 mentioned 
above, such as various metallic materials, ceramics, carbon, paper material, and rubber, or [ that the 
imprint object 6 cannot form the transferred layer 4 directly especially ] -- or worth of apply [ in the case 
of the material unsuitable for forming / this invention ] is high. 
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10116] Moreover in the example of illustration, although the exposure light-7 was-imdiated-fromrthe - 
substrate 1 side and neither the case where an affix (exfoliated object) is removed, nor the transferred 
layer 4 receives a bad influence by the exposure of the exposure light 7 for example, the direction of 
radiation of the exposure light 7 is not limited above, but may irradiate exposure light from a substrate 1 
and the opposite side at a case. iU j 

[0 1 1 7] As mentioned above, although the example of illustration of the exfoliation method ot this 
invention was explained, this invention is not limited to this. 

roi 181 For example, you may be the configuration which irradiates exposure light by the predetermined 
pattern partially to the direction of a field of a detached core 2, and exfoliates or imprints the transferred 
layer 4 by said pattern (the 1 st method). In this case, on the occasion of the production process of the 
above [5] masking corresponding to said pattern is performed, and the exposure light 7 is irradiated to 
the exposure light plane of incidence 12 of a substrate 1, or it can carry out by the method of controlling 
the exposure location of the exposure light 7 to a precision. - 
roi 191 Moreover a detached core 2 cannot be formed all over detached core forming face of substrate 1 
1 1 but a detached core 2 can also be formed by the predetermined pattern (the 2nd method). In this case, 
after forming a detached core 2 in a predetermined pattern beforehand with masking etc. or forming a 
detached core 2 all over the detached core forming face 1 1 , the method of or trimming by etching etc., is 
possible. [ pattern ] 

[01 201 According to the 1 st above method and 2nd above method, the transferred layer 4 can be 
imprinted with the pattern NINGU and trimming. 

r01211 Moreover, it is [ imprint ] good in a 2 times or more repeat line by the method mentioned above 
and the same method. In this case, if the count of an imprint is even times, it can be made the same as 
the condition of having formed first the physical relationship of the table and the reverse side of the 
transferred layer formed in the last imprint object, and having formed the transferred layer in the 

r0122i a Moreover a large-sized transparence substrate (a service area is 900mmxl 600mm) is used as the 
imprint object 6. A sequential imprint is carried out preferably in an adjoining location, the transferred 
laver 4 (thin film transistor) of the submit formed in the small substrate 1 (a service area is 
45mmx40mm) -- multiple times (for example, about 800 times) -- The transferred layer 4 can be formed 
in the whole service area of a large-sized transparence substrate, and, finally said large-sized 
transparence substrate and liquid crystal display of the same size can also be manufactured. 

[0123] . . . , . , 

[Example] Next, the concrete example of this mvention is explained. 

01241 (Example 1) The quartz substrate (1630 degrees C, a strain point: softening temperature : 1070 
degrees C permeability of excimer laser : about 100%) with a 50mm[ 50mm by ] x thickness of 1.1mm 
was prepared and the amorphous silicon (a-Si) film was formed in one side of this quartz substrate as a 
detached core (laser beam absorption layer) with the low voltage CVD method (Si2 H6 gas, 425 degrees 
C). The thickness of a detached core was lOOnm. _ _ 

[0125] Next, it is Si02 as an interlayer on a detached core. The film was formed with the ECR-CVD 
method (S1H4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. ■ 
T01261 Next the amorphous silicon film of 50nm of thickness was formed as a transferred layer on the 
interlayer with the low voltage CVD method (Si2 H6 gas, 425 degrees C), a laser beam (wavelength of 
308nm) is irradiated, this amorphous silicon film was crystallized, and it considered as the polish recon 
film Then to this polish recon film, predetermined pattern NINGU was given and the field used as the 
source drain channel of a thin film transistor was formed, then, the elevated temperature more than 
1000-degreeC ~ the polish recon film surface - oxidizing thermally - gate insulator layer Si02 after 
forming form a gate electrode (structure where laminating formation of the refractory metals, such as 
Mo was carried out at polish recon), on a gate insulator layer, and it carries out an ion implantation, 
using a gate electrode as a mask - self align -like (selfer line) - the source drain field was formed and 
the thin film transistor was formed. Then, the electrode connected to a source drain field and wiring, and 
the wiring which leads to a gate electrode are formed if needed. Although aluminum is used for these 
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lelecftodes and wirihgrit isnot limited to this. Moreover,-whenwqrrying about melting of aluminum by - 
the laser radiation of an after production process, a high-melting metal (what is not fused by the laser 
radiation of an after production process) may be used rather than aluminum. 

[0127] Next, ultraviolet curing mold adhesives were applied on said thin film transistor (thickness: 100 
micrometers), further, after joining a transparent large-sized glass substrate (soda glass, softening- 
temperature:740 degree C, a strain point: 511 degrees C) with a 300mm[ 200mm by ] x thickness of 
1.1mm to the paint film as an imprint object, ultraviolet rays were irradiated from the glass substrate 
side, adhesives were stiffened, and adhesion immobilization of these was carried out. 
[0128] Next, Xe-Cl excimer laser (wavelength: 308nm) was irradiated from the quartz substrate side, 
and the detached core was made to produce exfoliation (exfoliation in a layer, and interfacial peeling). 
The irradiated energy density of Xe-Cl excimer laser was 250 mJ/cm2, and irradiation time was 20ns. In 
addition, the exposure of excimer laser has a spot beam exposure and the Rhine beam exposure, and 
when it is a spot beam exposure, a spot exposure is carried out to a predetermined unit field (for 
example 8mmx8mm), and while an unit field shifts this spot exposure about [ every ] 1/10, it is 
irradiated Moreover, in the Rhine beam exposure, it glares, shifting a predetermined unit field (for 
example 378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy is 
obtained')) about [ every ] 1/10 similarly. Thereby, each point of a detached core receives at least ten 
exposures. This laser radiation is carried out to the whole quartz substrate surface, shifting an exposure 
field 

[0129] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the detached 
core, and the thin film transistor and interlayer who were formed on the quartz substrate were imprinted 
to the glass substrate side. ., ( 4 . «. 

[0130] Then etching, washing, or those combination removed the detached core adhering to the surtace 
of the middle class by the side of a glass substrate. Moreover, processing with the same said of a quartz 
substrate was performed, and the reuse was presented. 

[01 3 1 ] In addition, if the glass substrate used as an imprint object is a bigger substrate than a quartz 
substrate, the imprint to a glass substrate from a quartz substrate like this example can be repeatedly 
carried out to a superficially different field, and many thin film transistors can be formed on a glass 
substrate from the number of the thin film transistors which can be formed in a quartz substrate. 
Furthermore, on a glass substrate, a repeat laminating can be carried out and more thin film transistors 

can be formed similarly. • . - \ 1 

[0132] (Example 2) a detached core - H (hydrogen) - 20at(s)% » the thin film transistor was imprinted 
like the example 1 except having considered as the amorphous silicon film to contain. 
[0133] In addition, adjustment of the amount of H in an amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by the low voltage CVD method. 
[0134] (Example 3) The thin film transistor was imprinted like the example 1 except having used the 
detached core as the ceramic thin film (presentation-bTi03, thickness: 200nm) formed with the sol-gel 
method with the spin coat. 

[0135] (Example 4) The thin film transistor was imprinted like the example 1 except having used the 

detached core as the ceramic thin film (presentation: BaTi03, thickness:400nm) formed by sputtering. 

r01361 (Example 5) The thin film transistor was imprinted like the example 1 except having used the 

detached core as the ceramic thin film (presentation :P b (Zr Ti)03 (PZT) and thickness: 50nm) formed 

by the laser ablation method. . 

[0137] (Example 6) The thin film transistor was imprinted like the example 1 except having used the 

detached core as the polyimide film (thickness: 200nm) formed with the spin coat. 

[0138] (Example 7) The thin film transistor was imprinted like the example 1 except having used the 

detached core as the polyphenylene sulfide film (thickness: 200nm) formed with the spin coat. 

[0139] (Example 8) The thin film transistor was imprinted like the example 1 except having used the 

detached core as aluminum layer (thickness: 300nm) formed by sputtering. 

[0140] (Example 9) As an exposure light, the thin film transistor was imprinted like the example 2 

except having used Kr-F excimer laser (wavelength: 248nm). In addition, the energy density of the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/14/2004 



Page 12 of 13 



in^iatedlaserrwas ;250 mJ/cm2, ,and-ii^diatioh'toe- was 20ns - - v - - / ^ TL- ~ tT.C!Z 
[0141] (Example 1 0) As an exposure light, the thin film transistor was imprinted like the example 2 
except having used Nd-YAIG laser (wavelength: 1068nm). In addition, the energy density of the 
irradiated laser was 400 mJ/cm2, and irradiation time was 20ns. 

[0142] (Example 1 1) The thin film transistor was imprinted like the example 1 except having considered 
as the thin film transistor of the polish recon film (80nm of thickness) by elevated-temperature process 
1000 degree C as a transferred layer. 

[0143] (Example 12) As an imprint object, the thin film transistor was imprinted like the example 1 
except having used the transparence substrate made from a polycarbonate (glass transition point: 130 
degrees C). 

[0144] (Example 13) As an imprint object, the thin film transistor was imprinted like the example 2 
except having used the transparence substrate made of an AS resin (glass transition point: 70-90 degrees 
Q. 

[0145] (Example 14) As an imprint object, the thin film transistor was imprinted like the example 3 
except having used the transparence substrate made from polymethylmethacrylate (glass transition 
point: 70-90 degrees C). 

[0146] (Example 1 5) As an imprint object, the thin film transistor was imprinted like the example 5 
except having used the transparence substrate made from polyethylene terephthalate (glass transition 
point: 67 degrees C). 

[0147] (Example 16) As an imprint object, the thin film transistor was imprinted like the example 6 
except having used the transparence substrate made from high density polyethylene (glass transition 
point: 77-90 degrees C). 

[0148] (Example 17) As an imprint object, the thin film transistor was imprinted like the example 9 
except having used the transparence substrate made from a polyamide (glass transition point: 145 
degrees C). 

[0149] (Example 18) As an imprint object, the thin film transistor was imprinted like the example 10 
except having used the transparence substrate made of an epoxy resin (glass transition point: 120 

degrees C). H 
[0150] (Example 19) As an imprint object, the thin film transistor was imprinted like the example 1 1 
except having used the transparence substrate made from polymethylmethacrylate (glass transition 
point: 70-90 degrees C). 

[0151] About examples 1-19, when the condition of the imprinted thin film transistor was guessed the 
** view under the naked eye and the microscope, respectively, all had neither a defect nor 
nonuniformity and the imprint was made by homogeneity. 

[0152] * . 
[Effect of the Invention] According to the exfoliation method of this invention, as stated above, 
irrespective of the property of an exfoliated object (transferred layer), conditions, etc., it can exfoliate 
easily and certainly, and especially, an imprint object is not chosen but the imprint to various imprint 
objects is attained, or [ for example, / that a thin film cannot be formed directly ] - or it can be formed 
by imprint also to what consisted of a material unsuitable for forming, a material with easy shaping, a 
cheap material, etc., the large-sized body which is hard to move. 

[0153] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or a substrate material like glass material with the low melting 
point can be used especially for an imprint object, therefore - for example, it can face manufacturing the 
liquid crystal display in which the thin film transistor (especially poly-Si TFT) was formed on the 
transparence substrate, and a large-sized and cheap liquid crystal display can be easily manufactured 
now as an imprint object as a substrate using the quartz-glass substrate which is excellent in thermal 
resistance by using a transparence substrate of the material which it is cheap and processing tends to 
carry out like glass material with low various synthetic resin and melting point. Such an advantage is the 
same also about manufacture of not only a liquid crystal display but other devices. 
[0154] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/14/2004 



Page 13 of 13 



^aiiEfilH^ a quarte- - - 

glass substrate and patterning can be carried out further, a reliable functional thin film can be formed on 
an imprint obj ect irrespective of the material property of an imprint obj ect. 
[0155] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, 
therefore, a manufacturing cost is also reduced. 
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* NOTICES* " " r T;: _ r 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the cross section showing the production process of the example of the exfoliation 
method of this invention. 

[Dmwing_21 It is the cross section showing the production process of the example of the extohation 
method of this invention. 

[Drawing 31 It is the cross section showing the production process of the example ot the extoliation 
method of this invention. 

[Drawing 41 It is the cross section showing the production process of the example ot the extoliation 
method of this invention. 

[Drawing 51 It is the cross section showing the production process of the example ot the extoliation 

method of this invention. r . 

[Drawing 61 It is the cross section showing the production process of the example of the extoliation 

method of this invention. • 

[Drawing 71 It is the cross section showing the production process of the example of the extoliation 

method of this invention. . 

[Drawing 81 It is the cross section showing the production process of the example ot the extoliation 

method of this invention. 

[Description of Notations] 

1 Substrate 

1 1 Detached Core Forming Face 

12 Exposure Light Plane of Incidence 

2 Detached Core 
2a, 2b Interface 

3 Interlayer 

4 Transferred Layer 

5 Glue Line 

6 Imprint Object 

7 Exposure Light 



[Translation done.] 
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"♦ NOTICES * - " " 

japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



Claim 11 An exfoliation method characterized by being the exfoliation method which exfoliates an 
exfoliated object which exists through a detached core on a substrate from said substrate, irradiating 
exposure light at said detached core, making exfoliation produce in the inside of a layer of said detached 
core and/or an interface, and making said exfoliated object secede from said substrate. 
rClalm 21 An exfoliation method characterized by being the exfoliation method which exfoliates an 
exfoliated object which exists through a detached core on a substrate of translucency from said substrate, 
irradiating exposure light at said detached core, making exfoliation produce from said substrate side in 
the inside of a layer of said detached core, and/or an interface, and making said exfoliated object secede 

from said substrate. . , , f A 

rClaim 31 Are the method of exfoliating from said substrate and imprinting a transferred layer lormed 
mrough a detached core on a substrate on other imprint objects, and after joining said imprint object in 
said substrate of said transferred layer, and the opposite side, exposure light is irradiated at said detached 
core An exfoliation method characterized by making exfoliation produce in the inside of a layer of said 
detached core, and/or an interface, making said transferred layer secede from said substrate, and 
imprinting to said imprint object. , 
rClaim 41 1 A transferred layer formed through a detached core on a substrate of translucency is exfoliated 
from said substrate. Are the method of imprinting on other imprint objects, and after joimng said impnnt 
obiect in said substrate of said transferred layer, and the opposite side, exposure light is irradiated from 
said substrate side at said detached core. An exfoliation method characterized by making exfoliation 
produce in the inside of a layer of said detached core, and/or an interface, making said transferred layer 
secede from said substrate, and imprinting to said imprint object 

rClaim 51 An exfoliation method characterized by providing the following. A production process which 
forms a detached core on a substrate of translucency A production process which forms a transferred 
layer through direct or a predetermined interlayer on said detached core A production process which 
joins an imprint object in said substrate of said transferred layer, and the opposite side A production 
process which irradiate exposure light at said detached core, make exfoliation produce from said 
substrate side in the inside of a layer of said detached core, and/or an interface, and said transferred layer 
is made to secede from said substrate, and is imprinted to said impnnt object 

[Claim 6] An exfoliation method according to claim 5 of having a production process which removes 
said detached core adhering to said said substrate and/or imprint object side after imprinting to said 
imprint object of said transferred layer. . . . 

[Claim 7] Said transferred layer is the exfoliation method according to claim 3 to 6 which is a functional 
thin film or a thin film device. . .u- 

[Claim 8] Said transferred layer is the exfoliation method according to claim 3 to 6 which is a thin turn 

transistor 

[Claim 9] Said imprint object is the exfoliation method according to claim 3 to 8 which is a transparence 
substrate. 
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fGlaim 101 Said imprint object is Tmax about a maximum temperature m-lheca^ pf^im^q^---^ 

transferred layer When it carries out, a glass transition point (Tg) or softening temperature is Tmax. An 

exfoliation method according to claim 3 to 9 which consists of the following materials. 

rClaim 11] Said imprint object is the exfoliation method according to claim 3 to 10 by which a glass 

transition point (Tg) or softening temperature consists of materials 800 degrees C or less 

[Claim 12] Said imprint object is the exfoliation method according to claim 3 to 1 1 which consists of 

synthetic resin or glass material. . . . , 

[Claim 13] Said substrate is the exfoliation method according to claim 1 to 12 which is what has thermal 

resistance • r» 

TClairn 141 Said substrate is Tmax about a maximum temperature in the case of formation of a 
transferred layer. A strain point is Tmax when it carries out. An exfoliation method according to claim 3 
to 12 which consists of the above materials. " 
TClairn 151 Exfoliation of said detached core is the exfoliation method according to claim 1 to 14 
produced when bonding strength between atoms of material which constitutes a detached core, or 
between molecules disappears or decreases. 

[Claim 16] Said exposure light is the exfoliation method according to claim 1 to 15 which is a laser 

[Claim 17] An exfoliation method according to claim 16 that wavelength of said laser beam is 100- 

[Claim* 18] An exfoliation method according to claim 16 that wavelength of said laser beam is 350- 

[Claim 19] Said detached core is the exfoliation method according to claim 1 to 18 which consists of 

jXm^O] s'aid'amorphous silicon - H (hydrogen) - more than 2at% - an exfoliation method 
according to claim 19 which is what is contained. 

[Claim 21] Said detached core is the exfoliation method according to claim 1 to 18 which consists of 

[Clata22] Said detached core is the exfoliation method according to claim 1 to 18 which consists of 

[Sm 23] Said detached core is the exfoliation method according to claim 1 to 18 which consists of 

TSZmI S^ro^gSTpolymeric materials are the exfoliation methods according to claim 23 which 
SXrhasTlealt one sort of association of -CH2-, -CO-, -CONH-, -NH-, -COO-, -N=N-, and - 

raahn 25] Said organic polymeric materials are the exfoliation methods according to claim 23 or 24 
which are what has aromatic hydrocarbon in a constructive mood. 



[Translation done.] 
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♦ NOTICES * * - 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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(Tg) ifcttW^W* L< 118 0 OtKT, ctfP 

[0 0 8 7] *tc, ^6«i^^lt^ fc 

[0 0 8 8] CO J: ^«?^6«W^ LTIi, 
S^«flg^iiS-<D co) ft«ft^f9^»dSff* 

[0089] Grftmrnh Lxii, j»^raitt«]ig, m&gfl: 

-ft»fcr-^#fi-&» (eva) ^cotfy iruy^^^ 
fn^y^-u^^ acttsKy^-i^^-f #y*ffcir 
-/w tfy^tt'-y ^y^^u> x ^U7; 

K #y- (4 -;f;w<yfy- i) „ r^Jr;-? 
Ttv/isZkmm, ^y^w^^yu-h (pm 

MA) . y h y v'xy-^f 

(ABswflB) , r^ya^hy/w-^f^y^i 

(ASW) , ^^xy-^fuy^i^ # 
V ^^ri^^U^ /Ky hfxvV-T/l^— A- (PVA) x 
t^^T/bn^y^i^ (EVOH) , # 
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yxfuyrU7^1/-h (PET) . tfV7<f-\slsT 
Uy#\s—y (PBT) . aKy ^PA^fyruy^ 
U—h (PCT) *jE<^7Kym^x/K /Ky^i-x/K # 
|jx-r/^hy (PEK) . tK y rvl^ 

hy (peek) , >-Ky ai-x/i-r s h\ ^yrt^- 

^ (POM) , /ify ^rc^u>^-^r>/ K, ^D7x 

^r>r K (pps) s Ttfy x/w^yv^^ (pe 
s) , ^yryu-K ^#K^y^^^ (»*#y 

10 ) s /Kyrh77yvtnxf uy x aKy^y-fbtfs. 

-/i^WflB. ^yr«, ^> ^ yfi, 5Ftt3ft#yai^ 

20 friirT (CTxtf2g^J:Oag#:^bT) ffil^^^^ 
[0 0 9 0] ^y^^tm ^»^f7^ 

^y^^f^^. #a (T^^y) ^<y^ 
^>fS^7^^tw ^K^^^t^Jt^r 

[0 0 9 1] fe^6 ^ UT-&fi8«JiB-e*fife*tb^:t>0 

[0 0 9 2] ft*5, 6?ft6|l, m^±^<DX 
[0 0 9 3] 69ft:6fl, il, ir^^ 

±, ^y^ha«o_b^) , a. ^ 

[00 94] [ 5 ] H 5 i^^-t-J: 5 l-> mm 1 Oli 
« CM*AWll2i) ^e>fia«*7SrflgS*-rSo w 
<0BM**7tt, *«lSraiBLfc«. JF3B2 affla>t>ft> 
50 «lg2lc:K*f$n^ 0 rttlwJ:0, H6*fcf4B7Jc* 
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[0095] &*5, H6ii &mm2izjaftmm*±c 

[0 0 9 6] 7^u-> 3 yt(i, fia3*3t*!R 

[0 0 9 7] ^«Jf2^JBrtM«4:^D'5^ JlKMlB 

&m*f in** 

[0 0 9 8] H8l*3fe7.fc LTtt* »B6S 2 MflftMCtt 

Sfrtti® (a|, 011* yl) W&mfbtl&tfs *<OtZ 

[0 0 9 9] Z<DU-^yt&m±£iZ:Z>u-i?mWk L 
Ttt. #a»flcu— if, :i#u-f (^flcu-if) ^ 

£>*l£#J N 3i^rV-^U— if, Nd-YAGU— 
If, ArU-if\ C02 If, COU— if x H e — N 

[0 10 0] ^i^u-iffS, ffiKS«T*i«3i^yw* 

KtA.^±i:S*6C^/j;<, jMfc. lH4K£r£ 

[0 10 1] »li2l:7/i/^ 3 y^^ 

tiZ !f56^Rfitt, 1 0 0-3 5 0nmgSTfc§(7) 
[0 10 2] #«jf2U:. «*.««f;*ttHi, ft 

B8l*S*t6U— tf^Oftfitt, 3 5 0-1 2 0 0niD 
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[0103] &tz, m&£tiz>i"- i?yt<o^*/i'*— & 

1 0 — 5 0 0 OmJ/cm2Sigi:1-5co^^ u< . 100 
— 5 0 0mJ/cm2Satf SO^J: LV\ 4fc, fig 

l*B#IHW:. 1 ~ 1 0 0 0nsecfemk-f%><Dj>m i & U< , 
10-10 OnsecSffiiri-Sodsj: 5»4.Ul\ 
=¥-*JKasffii ^v3= fc«fia*tWpPfldSffiv > k , +#ft r :/ 
u— v-3 y§MCf , 4fc, :c*/i^— ftXdSjKi^ft* 
10 4^:ttfig*H*Pfl^«v>^ % #StJS2i3J;tf*lfflJB3«r8 

ii Litmus j: «9 ^te^ji 4 ^mmw&&&-rz t # 
[0104] z<D£5K is--Fft\^xmt$tiz>mfttyt7 

[0105] fiUI** 7 <Ofia*t^rl6l tt, £tiES 2 Id** 
[0106] 4fc. #g|Ji 2 Offia^figW5t<75 1 [HlCOfi^ 

20 Affi^J; ^^iv^dte. ^«W2-*^««|cM-b.- 
fflftlil^ft-CRatt^Srfia^SC^t-C^eo 4/c, 

[0 10 7] *fc, ^ft6«S, Aft^ttfi 
^fiBAt* (U'— *:l^-««4fc«Sft6««^2 

[0108] [ 6 ] m 8 Iw^i-J; 5 tw x 3 ^ft 

30 [01091 B6 ir^-TJ: 5 &#8f£/f 2 C0^rttf|g|(7)# 
[0 110] ft4b\ StR1^^7^coj;5ftiSfflff* 

[0 111] JW-hcoJ: 5ft#Xm^ftT. »fe¥^4CD 

[0 112] *«w-e«t, W»T^a^i4S 
4) *ft*lC^fc6-f. SS^^offlllK^ L 

[0 113] 4fc, 0^^H«b^J-C«, fic«s^Ji4 0iK 

50 ^fc6^<Dfettmz<>\,^xfowistc&, *¥£w<Dmm 
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JfcLfcJ:5fcJ*Bt (tt(wflim*Mt) o^Stt^BMfc 
[0115] £fc, te^flc6fi % Sf^Uhtrctcffie, 

[0116] H^satw-eta, *«ifl!j^e>fig 
[0117] &.± s *»w^M«*fe*ia^coiijfi«^ 

[0 118] «x.tf, ^HtS2^ffi*r6Ur»Uffl»W 
i-ftt?t>Bf*<o^^-^TSflRI**«:fl8l* Lt, fete 

[ 5 ] (DXW^m U S«t 1 oBB*t* A*T B 1 2 |c*f 30 
[0119] £fc. #$tJl 2 £S« l <DftMJ3M!&ffi 1 

■^^^v^ict 9 ftmm 2 sr^^s^^-^t^ 

j£-rzt>\ fcsv^tt. 2 & jMMJSAffi 1 1 

fete h y S 6 D 40 

[0 12 0] &±<D£otemi<Dj?& : &£Xfim2<Djj& 

[0121] ^3t, ffiftisttmkffim<D*mz.£*) > 

<E^«:2|sIK±*»JjSLfToTt>ctV\ (£9 

• i^iti^^, saunas i \^im^m^ 
[0122] *§B<&aw»E 

^90 OramX 1 6 0 0mm) £te^#6 <h U /J^<7)£;& 50 
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1 (#J;ifc£ N W^*^4 5iMiX4 0nini) t-^/& Lfc/h 
[0 12 3] 

immm] m^, ^m^M.^mmm^^^xmrn-r 

10 [0 12 4] (Hlfi«l) «5 0mmX«5 OmmXffS 
1 . 1 mmC03?5SS« (4frffc,£ : 1 6 3 Ot, 31 £ : 10 
7 0°C. x^VtU- jF<7>8»sp : 0 0%) Srffi 

JB) tUT*Mi/yny ( a -S i) K^fiffiCVD 
& (S i2 H6 4 2 5TC) lCj:9»*Lfc. ^fit 

m<Dmm&s l 0 OnmX^ofc. 

[0125] mz^ frmm±\^ *mmt its i 02 

K&ECR-CVDft. (S i H4 +02 100 

x:) *ras<7)iisijfctt, 200^0 

20 fc c - . 

[0 12 6] ^(d N *BJi±fc, ft^Ji^LTJKiPS. 
0nm(OMf ^yg$:IECVDS (S i2 H6,^ 

4 2 5°c) {zxvm&u c^MSi/y^yll: 

(Sf 3 0 8nm) MIX, 

1000 0 cKJt^iBffijcj: 19 #yi/y3>u 

ffiat^LT^hlfeilS i 02 *r*rtUfc«, y 

W (t^77 7^y) try— ^ . V ^mm^ffifSL 

T, y-^ • KK >««tcStt§tL5««Xt^iE», 
Bk^K$tie»^«, A 1 J: t) f>KHtjK^JR (81 

[0127] JJcJd. ffifBMR h 7 isi?* ? <D±\Z S m*\> 

mmtmmmm&mft l dune : 100^) , 

t<omm\^ m&foh \^Xm2 0 0mmX#3 0 OmmXif: 
mtM : 7 4 0°C. 5 1 1 °C) 

[0 12 8] Hk\^ Xe-Cl XL*^U—f (igg : 
3 0 8nm) <:^SK«^&M*rU ^SS^tCiiJgi (S 
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C 1 ^v-r U — <D^*/l>*e—&mn. 2 5 OmJ/cm 

*Sc (0IJx.tf8mmX 8nun) hlWU Z<D*tfy 

H»t*tt««oi/l oaSTo-f feUttdSfeHRj* 

(#J;Lf:f 3 7 8mmX 0. 1 mm^ 3 7 8 mmX 0 . 3 
mm (^tl^te^/l^— <£>9 0%JEU:J& s #&*t6fll 10 
*) ) Zmt< 1/1 Ogfifof 5,LW?)lWLt 
c*xtc:J;!K 3M*Ji«0#£tt*l>4< £ t> l om<o 

[0129] rcD^ N ^mm&Lktfyxmm m^m 

fg h 9 > v 5 * * *5 <t * ftgj§ * # 7 * l-te^ 

[0130] ^©a, tf7xm&LW<D*PKm<ommztt 

[0 13 1] 4*5. te^<b^6^7^IS^M 

[0132] mmmz) &mm&, h (tkir) £20 

[0133] 4*3, Mr>y^y§t(OHi«i 

[0134] mmms) &mm&. xtfv^-Hwj; 

b T i 03 s mm : 2 0 Onm) t LfcK^r±SOt« 1 £ 
I^ICLT, aPKh^^^^^te^SrtTofep 40 
[0 13 5] (H3S6«4) #HflJI£:, *^s/*y 
ot 5*J*Uil-fc9S y**mm : B a T i 03 , 

J8£J¥:4 0 0nm) t L;fc£U1>fijOB« 1 £ leMUlC LX, 

[0136] (%t«l5) ^m«: % U-1fT^U—> 
a^ftKJ^jgfifcbfc-tr^ 3>**»I» : Pb 
(Z r , T i ) 03 (PZT) , BIJ? : 5 Onm) t Lfc 

[0137] mmme) ^mm*. ^tva- so 
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y>f $ KBi (flUi? : 2 0 Onm) £ Lfc«* 

[0 13 8] (Hlfi«7) 4>BWSr, ^tr^a-nrj: 
DJftsdiUfcstfy ^ai^uv-th/w^r^f KM (Kff : 2 0 

onm) k^tc&mznmmi tmrntzLx, nmb?* 

[0 13 9] (H*£#J8) #&tJi£, ^^s/^yv^|C 
<t*)MLfcAll (HUff: 3 0 Onm) t Lfc«*tt* 

[0 14 0] (|g«a#j9) flg**3fci:LT, Kr-F^ 
i^U— if (ftg : 2 4 8nm) ^c^te||ffi#J 2 

*>\ m*t Lfc ©ai*^-***, 2 5 OmJ/cm 

2. BB*t«FHtt, 2 0nsecT^ofc 0 

[0141] mmmi o) mmytt lt, Nd-YA 

I G if. (jftft : 1 0 6 8nm) ^fflV^c^^HJfe^J 

*5, W*r^cU-1f03i^^-«ff^ 4 0 OmJ/cra 
2, HRJttttlHtt:. 2 0nsecX&o7c 0 

[0 14 2] .(^ffiftll 1) tm^-mt LT, Kift^o 
t^ioo o'Ocj;^ y ixy 3 y(t (J^j? 8 0 nm) 

[0 14 3] (HJfe^Jl 2) LT, /Ky^7-4? 

*-h-«7^6»A: .13 0*0 m<Dmwmm&m\i* 

[0 14 4] (Hffiffli 3) te^ir LT, AStfK 

k^wiiiikw 2 1 mm\z u,fih7^^ 
[0145] (H*«i 4)- i/r, ^y/^/k 

^^^-F (^f7^<E»^ : 70-9 0t) iOg 

[0 14 6] (^ft«15) 6?flei Lt, >ifyai^u 
V^U^^U- h U7Xfi#fi: 6 7°C) ^(DjgBJS 

[0147] (HJ6W16) e?*^tx, ss*s^y 

^^U-^ W7^g8,fi: 7 7-9 0t) 8*<^W£tK 

[0148] (mmmi d &&fot it, ^y k 

W7^l»*i : 1 4 5*0 S<a»W£«&ffi^fcJEJW 

[0149] (mmmi8) e?*ttT, 
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SS : 12 0t) ®£<7>SW2«£/8V>£:J^ 

[01 so] mmm\ 9) ^&ki,x. 

: 7 0-9 ox:) m<om 
mmm^m^^tc^nmmm 1 1 tmm^ it, mm h 

[0151] mmm 1-19 t-ov^ tti^ti. ^ 

[0 15 2] 

[0153] m^s #a*fiR«JB^»Aofi 

VTFT) SrJBfifcLfc**^^^^^ fe3HJe^s^K 
[0 15 4] HiWipftfllMfSLoot,, 
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U Sfefctt^— tis-c*^^^ ^ 
[0 15 5] C<oj:5*«*tt©iBv^aaRf4, ft 

x. hi>&mtstiz> 0 . 

[BffioffW«Kn] 

[(a i] *«Ma5««^fe(osiJfi^jtoxs*^waDia 

Xfe6o 

10 [(g) 2] *«M^*«*ft^SIJfi«COXa*^»ffiBI 
[B3] *«W^««*feo|ISfi«(^xa*^Br®0 

[ni4] *»M^««^fe^^3!te«^xasr^"r»r®ig 
lias j *&w<Dmmxfe<nnmw<nxM&7F-t)!ftmm 

[1216] *«M^fiJ«^iS<o^i6«iJ(OxaS:^i-Brffiig 

20 [0 7] *«M^««^ft<^^as^j^xa*^-rwrEig 
nasi &mM<omm*fe<Dnmm<ni:m$:7F-rmmm 

[*»©BWI 
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